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$6B»t>m* tH UT*J 0 , tB Hi. WiE«^ 

»**0 i k $r#S!{k-r^i«*« 1 Ettaf't* * . 
[ft*JS3] tte-r^xtt. iu? hoy^-H- 
KxS ■/•/ayfAM *TS>5 i k S:#iSk-ri»it^iS 

to. oifltJHi96<o-*-yf-A-r**t*ik*w«k-r 
*> 1 wmxoi-ji-^-y&nrtsz k ^#®k-r&»* 

[»**6 ] mm^m^ ffi Ui, tfrK8te«*«' 
o^y^a-y^^efico^SK k 1 1 oflrc&s-r 

[ft^«9 ] uraeawttwwi. a u . a g , Pd, 

Pt, Cu, N i , Fe, Co, Mo, W, V, Si, 
Ti, Sn, A 1 . Sb, In, B i &J:lfP bfrtiM 

mztLi&&< k h i m&mz&tsz k 

l<^fcP^*rtlc»S*iTV**£fcMMi:"«-*lll 

limm 1 2 ] Bufer&JR-fcStt^SJf (2, -vtr 
;K IB. £8fcJ:tf£<y)?^co^3:<k£> i-?£-£t?c:k 
£*#®k-f £>fii3<JHi lKS^T^'-fx. 

ti>o. oi %t*a;t £ 
nmt •thm&m. 1 tatt^-r^'-f x. 

ai-r*fflco^^< t i> l %T-$>& i k £W® k 



i »#a 1 6 j mm^m £wx $ y ? ^jt^-gBt- 

S-^Sk-rSIS^llBIR^T^MX. 

^k-r^w^ja i les^T^M a . 

Cl»^18] 7-f-^Hxs./-/ 3 yf-fX7l/- 

f-v-H^U-y Hk$r#^-. Mie^'J <y Ht±. ^<k 
tmiti<J:W f m2«0^'J«y HfffM»-fr». Butemi^ 

-y FigWlti. m 1 co^itc J: OfTiexS -y 
^UStL-CtSO. miemn3«t^2^'j y H«Ef* 

[«*JH2 0] MfBT^-^-h'^'J -y Ftt, ^3 
^^1X^4^^^ y h'^*JI$-3 #rKm3<7D 
y H*fltJ»i, SS3«^«tcJ: 0B>Tfe^2co^U 
■y H**JBj6»^«S*tT*J 0 . WK»4co^»J y 
«5«{±. m4<0^a(Cj: 0 HUK^30^'J y H«fM 
*»^JS$<XTV^Clk^!l#ak^-|.IS*J519ie«^ 

[m&a 2 1 ] Buieig 1 o^u » K«fMu, friB* 

V- KIPfMPXL. ¥^ffc*:fL^mo 0 . 0 5^:ViL 1 

o «c«f l v ymszWLWi fix v ^ z k * wis k -ti, if 
[»*jf2 3 ] frie^ v- K#fWi«, MiB^-y 

aj^*®*- < k t> 2 mc7)^$ * T\ 
^<ki>0. 0 \W®%(F>-fJl-*.-7*^KsZtZ 
«Hak-rSli*3I2 2IBacOT^Mx„ 

fwe^y^a-y^sKk frie^w^^ 
co-^ y ^- a - ywsgitgcD^ < k t, 2 fgco^F^ ^ 

mm-&ttm<7)-?hV7xttmmfmmt:*-yi-> 
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r+ & y y°b iists y < -)V kx 5 ••/ >- 3 yffim £ 

[ fjftRJl 2 5 ] HfftB-7 HJ ? X^^ti , SWtttMW 
£ t £#t8i: "f 2 4 IfiSi<0Tn-t:x. 

mmzm^i-z x e izmi&mzmm-t -sxr- -y r t , 

-r4W^2 5fB«S<0Tn-fex. 

>y r*>f>ifflR$^Xf -y 7* * $ 6 fc*tr i fc &#Sti: 
4 fflWBI 2 4 ffittom -b X . 
[fS*«2 9] mfex-y^-^^Xr-yr^5feioT. 

im%m3 i ] iraEx^y^Sfifc-f Mi. 

imtiR3 2 ] flraeatewmt. frisky 
mziii-rmmfrt>'j?%< ti> 2um<vmz£x\ 

[w#B3 3 ] mi^m^mui. m^m^co-r 

m&b -t&m&m 2 4fB&<oTu-fex„ 
[ft*«3 4] msimmmt. a«, as, p 

d. Pt. Cu, Ni. Fe, Co, Mo, W, V, S 
i.Ti.Sn. Al.Sb. In, Bi HXX/P bfr 

t>miRztiti'j'-%< b t> 1 ^cr>±m^tsz\ b tmwib 
■t&m&m2 sta^ro-trx. 
[ m&m 3 5 ] ma- j + j.-7i?±mitz titimm 

[W*3i3 6 1 mi&mfcztitzmwmtf. -vy 

7Wm*\&-?fm<7Vi?ti:< b 1 0 . 0 1 %T'£>S.I i: 

-f sif^ja 2 4 iB&oro-tx. 



O-feX. 

E»*JS4 0 ] BuiBii-^-tSx^-yra^ ili&O 

t>MS&ixtz7v*iXZ&tsZ b Zimb^m&m2 
6fE®tf>7*a-bx. 

[»««4 1 ] m&mzoyt*? Mt-r&xxyr 

i)K 71/^t4Xf77, ^T£X^yT:fcJ:W§»? 
fcJt/IWWi'*-*.*?' -y r» o hCD'J?%< b 1 1 
tf i i: Wib-thmim2 eimcom^x. 

mim* 2 ] m&w. nmmmvM&no . 5^ 
v^to. &m<7)m&izfoh&fex''fibti&zb*imb 
■thmimA iiB«co7°o-fex 0 

W- h SixAcitM&^y KWW «y^-y^ 

^traagiJwiw* xf -y r t , 

Ry\-. y h'±fcii»$-£!>Xx-yri:, 

HulB«i^i«:JlII^-r^Xx-yri: . 
MfB^y^i-7-<0^<i:t-^\ a^*m+<o^ 
y f- i-y^^ESto^ < fc i> 2te«9¥%^# aj t 
gBHtT-miB{iA^<0*ffi*^^§aj-rj: 0 fTlBti 
^'TO^x 7fymxf -y Vb Z&tsZ b £»t& 

t-ri.rw-f*7^-;PHx$ V is 3 ymmzstsT^ 
\,z&mit*Kx^bc\bzmLb^hmm4 3im<?> 

X. 

[000 1] 

-;PKX5 -y^tcpg-rs. 

[0002] 

imkonm sf7^-y^-iS7^t v-r^a^ 

£Hrtsm«%Ty°V lr-~> 3 ><,z^mX'h2> . 

[0003] «73«®SCOJ: 0 &V-f ^ DjftES«7 f A 

-fxt±» am, u-r. m^ii#fcj:y^t-y-^3> 

>-x-r^$-i-tf^<W31ftW : 5rv-< i7Qjg>-x-rA<7)^ 

iz£*)<&mb2ti2>mjwi&j3Z~mizx<. uvu 
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»src& * i t ii . ra t»tt«Hrc «fc o =Sr«BS^>tt 

[0 0 04] V-f yu$<gT>''HXtt. ftMStyCtt. t* 

e^jRoaj^ttciOiftf^rs. Mxtf, a.w. s co 

tt, Understanding Microwaves, Ch. 12, John Wiley &; 
Sons (1993) i*ttit0>Zb. 7^f?D»ffAM^ 

4xofc*<o>lffi<^-?il§itt. ASfWcyyyxxy;* 
y-H (fats) a>s>»js$fu ffiBWteAu*>AiMisiii 

T«lB3*i*fctt h 'J *A«fl5ftfc«£3*i.*S»VJ t jR 
SfflWCftft. PiUtt. ^-fe^^-h^a^ 1 ?. Sic 

ry<T<?>mm?mtz>ii!&-tz>tztbi,z, &i o o o-c 

[0005] Sfc^FHl^^SMtt. &<com&$: 
(TWT) (4, l^J:»9i>S^»fWN*£ 

m%mmzt-ox%:V7j\& ztwezzw § 
[0006] 7 -f -^Hxs -y ?<r>m<r>mmi.. UM<r> 

T'#>-i>. 0d£IJ. Semiconductor International, Decern 
berl991. p. 46. C.A. Spindt mz&& IEEE Transact 
ions on Electron Devices, Vol. 38. 2355 (1991). I. 
Brodie &£lf C.A. Spindt tiZ£Z> Advances in Elect 
ronics and Electron Physics, P.W. Hawkes jH. Vol. 
83, pp. 1 (1992). J.A. Costellano (,z£& Handbook 
of Display Technology, Academic Press, 254 (199 
2). &£V%mft¥fm4, 9 4 0, 9 16f,S5, 1 
2 9. 8 5 0*f\ gS5, 138, 2 3 7^*J<t^5. 
28 3, 5 0 0f JtiWIi:. 

[0007] ^essrittea*. ^ms^u x^mmt 

<4. ^K'^zx&mmfafrh'&titih&mnvjj^ 
mjsx'nm^zmmm^xh h . mmmzfu * 



a*. mm^cMosmmzt^x-mizmtLw m 

U-m>^— i^3>-t*tLT 1-1 OmA/cm^tf) 
fgBfcl£>9. ^4 fuftMftm^TTVdr-i/sVlZ 
ttLX> \ 0 0mA/cm!««ro:ftS. 
[0008] «7aHtWtttt, 1 K?>V-AfrL>M<7)V 

mm <*7jb«b) iza^x. mt u<«5gjgT*«. « 
^aswaw (»#) a. ^<-f Att«*«iiR'f tits: 

i» <k d £114 t < tt+^-tC/hS v\ # y- H(4. 
3imc#LT#tffii^(cWtta i &.g>. ^V-HtfOSSUttt. 

[0009] -f -/I'Hl S 7 y a V- Kfi 

fltit. •9-7'S^a>-1f-<Xc7)^- yrT'Moc?yJ:d=5:^m 

h<r#miiz.M ixmrnzmr-fttiiiimtf^ztix * fc 

**. •tt^SSttBH^i: Sft&fMSPCEtt. -e it 

Tcotzmz. (mi 0 0 vt»4 ) . 

[0010] ^C0^«ffi»m4. ^5ry«5gfc<J;VxS 
•y ^f - y r±c?)^HJi£H4fc J: ^. ^ -=JZ-$-z. httfe 

■&gt-tz>> m-^m^yy^mm-^ztii. mz 

ttfemrmmv&mztt LxtmjjtfK^z t tftmx- 
[0011] mmmm (^ttvKfciy*-^ 

(hydrogen-terminated surfaces) ±C0fi4^: 
ttffiV^-?«*71^^*^. ffl^iS-^-r* 4 . CTi.(4*^3 
OmA/cm2$ri@i.i,li^$^x5 y'>3>mmz 
fcttl. -V^ y h'X 5 -y ^ttJC7)«^Scai^ftr-tt*5 

[0012] ^-^^-y-y^-j.-ytt. surx^i? h 

JtOl. 000 ) ti£Tf'hZ%:j--yT&im*m (—5 
-50nm) SmSt-fS. -n^^^^fitmtt* 4 . 

T. *--f>'t/f*-7?:tf7<-^Ki;7?fc 
LTSTlWtcLTV^. CT^.tt. bW»fr»4. 40 
5, 7 6 8^-. Rinzler ^(C<ti> Science, Vol. 269, 
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1550 (1995) , De Heer^^J; 6 Science, Vol . 270. 11 
79 (1995). Saito^iS Jpn. J. Appl. Phys. , Vo 
1. 37, L346 (1998). Wang miz£h Appl. Phys. Let 
t.. Vol. 70 , 3308 (1997). Saito ^KiS Jpn. J. A 
PPl. Phys., Vol. 36, L1340 (1997). iiXXf Wang W 
£J:4 Appl. Phys. Lett.. Vol. 72 , 2912 (1998) £ 

coo 1 3] ua>u ^-^y-^/f-i-^i. mmm 

[00 14] 
[00 15] 

air v^s^-^i-y f- A-y^ ■< —iv hx 

-T4. f#£>ix4x$ y^fiilJi. ^o&SS'StA 

[0 0 1 6] ^attr^yf-A-yxS •y^«ji$r#^ 

. *^co-H«g»® iz X tilf ( 0 2 A - 2 
F) . -y-y^A-y*3j;WJ^{^JS^--T-'f (ft 

^ ) nxo^^mmtfw&ztixoy^? vwzm 

tbhixx. ZLXZcony/*? Mi. jKrOog^y 

#kd . wmztitimmfrh&mmwMVimzx. y 
M^^jfljtc^ ? -e 4 i i: t sjmx-h 4 . 

[0017] »£>*t4t?§ji{i. l-^oa'COWSrWttlfc 

Lti. Wmxr-yy-lzX *) ft t>titz$l^ -y ft co®.& 
itX\ K«jnt7 ^-/I'HXS 7 y 3 y^IffitS. 
Jfl2fc. 1~;i-x.--7t$LM,Zm&LXW.-&faZB$. 
U £«&i^£^»rr4C:i:l;:J:»9. «K^y^-A- 



[00 18]|S3tC. Wrfcitfx-y^yy^-f-yT* 

(i. t^fa-^xs -y^i:T^$>i.^g*V-b'i:co 

fflO«JW3c®5^W*<>«B«W«:» 4 . 

£ Ottttli . <£V ^!5ijDf»T'X 5 -y ?fkwwim%m 

[0019]$ £>fc. -?-coJ: d ^t/f*- 

7x?7? samsfufcx s y ^ 3 yy- mi 

^naatffiflf^M XKisi vcfigffi Lfc*§£\ -^aw 
[00 20] 09Ci3V%T*$ttTV^j;a(c:. 3c#^- 

sy- h^m^Ji ( i o o a- i o o d ) ±5 iix^t*: 

Ji(101A-101D) £3Tf-4^Jg77N*— f-v— K 
y H*^ffl$ix4 .SICO/'J-/ Kti. mwttfitlc: 
*5V%TiS#L. Ti*-+*r 1 0 2«x-y^jfi<w^y- 
H^Wcfc{t4«^$:««$^T. r^-f-^cox-yf 1 

tj,styfa-/xs7^i o sj&^wpttajfcw 

[00 2 1] 

^<7) J; V Vt<7 7 ;^OfIM14<7)S> 57-f FX $ -y 

^*i-«(c#x^it4. ZtlW*. xS.y^S&JK. 

m^iiiifc itxx s -y ^ -mmfficom!&cr>%feiiX'h 

4. ^^^(7)^"7y-^cr)asiJ(itJlT^jiOT'fc4. 
[0022] «V^x* •y^ 3 y«gf l SgS{i. S4L<. 

4 i i: Cck Off 4 £ t tfX'Z 4 . x S -y ^^®±^i§se 

jgco*-^yyy^-A-y*g«-r4c:t(±ifc«wa^ 

X'h-otz. Ztiii, bh&iHz&^X, t/fi-T" 
t±. -JSC. ^%-^:i«$OS<*&^o^#+4/ > :{SX 
^•y-y^^MOV-f-V^-tJ^tc^TfcO. «>4^ 

Sco^a6T-S>4. 

[0023] xi/;hDy7-f-;PKxS7X3/'it 

X5 -y^(7)^fBI^^^<,jsS<^^^-&. «Wf 
3 nmgjgco^-.-K^yy^-A-ycO/jN^^ilgJS. * 
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[0024] HiL ^yf-jL-75fcffirt^?)m-?8c£tJ 
/fa-/7 4 Fx 5 -y ?fi§it$r^)£-rs c t <4S? 

[0025] mm , Xr— jKv-^yf-A-rfc^Ev F 
[00 26] L,*»U JMWrStttHUi, ^me^hu 

(apt*, m^tti&wffliitt^js^-ri. > fcftt=a*L< 

14. 10jum4 9*>S<. 1 xxmi 0 i>M^Z tffiX 0 

[0027] mz&Lt:i-s^*.-yz^-t 

-yy 4 -)i> fx s v ?e>m<nmm%nm*ffimi. m 

9tmzx &mmw%m&cr>mmcr>Kibi l z, y < ->v fx 

Lit^ot. §?^JilL^%W=5r{4^#*4. 

[0 0 28] a^mgS35Sts4Uxuy yu>yi-)V 

7x== .y^<o^«r1KJW^o«|g»^»||S*«4 L 
-?-<OJ:3^^SM{4, xs 7 ^Si(;MU. 

^ttcio. xs-y^«jt<r)fi!atttK#-r-&. 
{4 , m t \fmm&<7)i&mm zwiy* ->i> fx s -y ? 
^N->r x<r>mm%*y*yimcr)mzm{&-t&tfmco 



l/ZS.WC'$) %> « 

[0029] Zilt>cr>m&cr>t:Mz. *ftty(?>i- J f- a 

«it5r*-rS. Z<7)X$>y?ffi&<vWmteUT<DM*)X' 

[0030] Hi (4. *5KB«0-Il«t»®fc: J: h*lV9 
9 4 yy-J f-A-y 7 4 -/V Fx $ -y ^tfatcoSJiXx 
•yrSr^-f 7n-y;7|2-e£>9. 02A-2Fli. ^C7)4 
i^f-y7*j?t. Hl«07o-y^AtJ4l^ia2AtC 
^$<XTV^4 3(^ 7>f-^FX5-y^«itS:Sjt-r 

*«tt£ll»*l 2&JWBU *R«K:flIlB*l80*&- 
£.I?>2~3£?i-£-r6. WTtc!BHj!-rS4olc. 
*t«*±. @W>^^f£(C. lOOOQcmiD *>/h$ 

[0031 ] ^-^y^yf-A-714. ASWW4. $ 
*-&->fc*W-y^ ifcttttfcUHfcfcor*'*? FJt 
<7)«Kt^T'$>&„ *-^>-^y^A-7{4. T-7K 

*-;^y^fi-7{4. l^V^LSnmgJK^AffiW^ 

yf-i-7(4. ^<<0|3I^97r>f hPJflf***. 1 

0&V^L5 0 nmajgOAS^ittg&^-rS. 

^-f T'icovvCOT.X'*? Flt«4. AaWtct41 0 0^r 

v">l i o , o o 0T-$> o . m-ysv)? *y\t. nptnMik 
mzt ->xiim%&^n#m'*>9tiftim-&mmzt> 

[0032] *«frfe 5 5 >y ? Attzimmtexv -7- 

-Ste/hS ^r^«o^ yfa-Zt co^=5t^<o^a6 

¥%<7)fi/htt@*^l wmj; 0 t/h$< . Si L<<4 
0. 2^m4'5t,/^$V^tco•C-^)i>. 
[0033] ^JRi>4 TS&&<7)-it7 S ^ a y^—f ■< 7 

Hm(^lx(4'. r^^y*^t4'v'j'>A^x) ttzitm 
Tt^mm {mz-i£*m) z&m-t&ztizxv&m* 
ti±>n>kvixii%t>*\,\ n±m. mHiAu, As, 
Pd, Pti^fft^^i, x o =6riS-fb<ora 

[00 34] aSSKBXO&fcixSiil^ Cu, Ni. 
Fe. Co, Mo, W, V, Si, T i i5 itf^il^O 

•S. lSV^JKS!ia$rftS-rS^tC. Sn, Al , S 
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b. In. Bi, Pbii£tSZtl.t><7)^&cr>i.o%iKm. 
A&JK^fctiSn-B i , Sn-In, Sn-Ag, S 
n-Sb, A u - S n<7) J; 3 $^«OfiHjft»±X,*ffctt 
ffl-t4.I2:a { -t'g<4. 
[0 0 3 5] Y-Ba-Cu-0££lif!^<7);M7V) 

t7$7 y *g£tt#. Sf-J-Ait* i b 3&«*C* 4fig$W^ 
[0036] J: d =5r^«tt^gv h U fxcvmm 

t,t. m.%mfr^f&m%&m<tm&)®%?b 4 tub ts* 
mx-b & ^NWttv b >j vxnmm 4 . 

- 7% « 4: ^ *3 J: V/ * n: 4 -5 y f- a - 7<7) 

4. l^a^-c, awtt**, ^yf-A-ye^tsj:^/ 

4 fctiaWttv h U ? ^.^#^(2 XV^tbtl&Zbtf 
"r«ET*4. 

[0037] -f-y*.x-7i:&«8flw0»^li, 

L4fctt*-A'5 U ^yV)J: 3 * H 9-f rn-feX 
fciO. *JfcU3Kffttttf)«fl5 (Vita. T)Va-iV. T 

cDXoZcVx. v hTv-bAlzX 9fr*>ix4. 
[0 0 38] -J-yf-jL-T'fcAlH&ftcfca^-aRtlB 

4. t^fA-ywit m#>xwm (mwnaas- 

5 0nm)T'S)^^^iS5rttS. U»U X 
SW£*WTOB$r£«JWWi, 200^^Ll000n 
mco^fflc7)itg$r^-r4ffllt]fcS>'), -fV f-^-yiSfl 

[0039] cwrastc*tf zm&M. &fmwzw. 
mm (-r^b-h^-Amm) <c»a»-*\ mtifcuztg 
mmttcimmizmfr-t-. 

mtiiCuClt, CuSO,, 4*l«iAgN0 3 
*>*»fc:*a»U *LT^yf-A-7»fldlte**Sfc: 

(i. ffittM&Srt&^ii*, ^yx^-n^-g-fciltt 

%-=Sr^^Sflt-T4„ 

[0040]fLT, »6ftfcate*«, M7ttt#H 



[0041] AMWfcUi. ^mi4tt£fOfii£l2, x5-y 
tov\A nv-mftizii^X , *a*S:*lK4fclitt 

fc. iKKfcil 5 0°C. $f4t<«i^3r<fci200 
*C» J: Off* K it 3 0 0-CT'J>4. t*> 
U itKW^ 3 5rm4^{±^»fi3!!ia$r{4a-r4^ 
fc, Rft£l*. HL<i±l 1 OO'CJilT. i: 9ff*L< 
fi7 0 0'CJilTT*4. 

[0042] ftff*»«lW3!)*o«»BWr«lt*»4fc«> 

ffl£ix4T i, Mo, V, W. Si, Cr, Fe, N 
b. Tafci^Hf «>J: 3 h^l£7nSSr-£t? 
;fc*«ff*U\ ZZX'&mZtiX^&Xolz. i-j^h 

mfmxmm (balling) ^-tzt^uzi-y^a.- 

[0043] mt L^&&t$ XT/MA (30 0^rV>L7 
0 0°C) <Dl-S1-3.-7ffii\&&&£ftZ>-1-S1-j.-7 

y << -)v kx s -y ^mm^tz^zmttc^^mmit. 
mm, mt^ y^^axtfmitmcDM^yiimmx'h 
4. -ty^^-rmwrn^it. iwa^asatas 

a, zrvxZix. W&ZtiX. 

OJgOSiffl^y^r-^ (E@5^rV>L5 0nm)J) 
tt**«ffl-r4«rfC**. -?-Oj;d=3r^y^XcoS? 
itSU&fit. -Miz%feX\ S^!ttT'^<*>oJ:0A* 

ri^^^iXT. Mfe^itT. -fe7S y^$rStJS-f4^« 
4fcl*£fcfc:8eBW4. %-ttS-f#4»'J«0TTn-^- 

-r4ctT'$)4„ ^yf-A-^«B*Mt^ft*A»a 
[0045] la2B(^^$i^7tlal4'o<^^o^7 i •y7• 

^i^x-T4. :mf7rii, «ffl§*t4#gofffi 
^fiSc^L-TffSfl<lT'*>4. Tl^XJi. f*«!c7)Mfero-b 
xtci5v>T^JR^®$rSfl:$-frJ>4 vM±-?-y ^- a-y« 
®l=ry - 4 *Tligtt<0j> 4^5v4^(ii^i0 h 

#H^* T'M4 L < irn£>ix& , 
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[0046] &mZtlZ>&m%}ftt>K As, A u *fcli 
%Wffl&tf (integrity) X^tltz 

mn^x-mz hzt -tfflmx'$> s . 3 yn? m 4 <o 

iftO. 5-0. 8Tm (Tmll r*>-/\'y h 1 4tf)&JK 

[0047] fmm-txnithoiz. 7v*§ftfc3 

iz-t-s+j.-rtmmzMtihZoizMmti&^x' 
[0048] *wmw&T'o*.x\s.. mt u^*&, 
i,z-&fr$>zt&gf®-t&. i-/j-*~mtmit. mm 

mzit . •* y f - A - ytf^fia* £>3££ ffi L Jt^ffl* 1 <^ 
i>2,um<7)i3?=§4T:\ ^=3r<tt>0. 0 1&» 
»4L<«^*<k*,l*ifilXT&4. 184 L^lt 
lfm+SriSffi-t-5^{=:. SSSfflfc-J-y*-.*-:/*)*!* 
it. ASWt«5 0fMJt%JaT. *r4L<t23 0tt«% 

[0049] 02C£^$*ifcl2lO:/a>y?Ctf);*-r 

zmmmztx. £*)&«o&<oi- y^-ys-saja 

KXS •7^ 3 >'tca^L^flJllr$ix^^ y=fy h 1 5iZ 
[00 5 0] »f&*ifcSBaK±. H2C(C^$ix-r^|,J; 

?i=. httttH^^i-y^-A-yco-^x-h^ti 

m&Ztitz?t!%iX'b&. ®mZtlt:Tu*Xit. EtiJ£ 

tifzi-s? zL-y^^x imm&}-Kc<i5 $ tc-r & . 

^Tr6^y^-^&£i#*£^6£W;:M4 L 

[00 5 1] m2XUZ7FZtiX\ihmicr>~7ny7 0< l Z 
H^X. WBr$/X7t-f V^-y h 1 7it. i^iifliiitfM 



zm^v-j** w izm*zit&zttfX'Z&. 

WJt£g4 fcfcttMRftS£B W<0fc*>fcWiBe>fc & fr£ 
{i^^7L5ri&JirrscttT-#l.. t-yf- A -:/ife«« 
^HlOKttfciftffLT . ^coi a $rj8»iW»«0fctf>fc:. 

— y^ttcit^y^ y?4 yyy'o-txz&m-t&zt 

[0052] 02E{C^$aT^i,Hlc7)ya y^EO 

•?%zti>x'%z>. vmmz. 

[0053] ifcWOSSSffiL 
it. «MWfcJ4^*< i: itltt^yf-a-T'eWgittg 

flM-*fc»Ktt. SSSttiLOftStt* ^i-y^i-y 

*> i o«**j: 0*4 n^mrnm^n^titzi- 

y^-i-yti. X-y^$^X= y^*ffico*ffi«^ 
SKfciO. 0 1%. ff^L<{m<i:tl%T* 

[0054] ^yf-^-yco^muiwm. 

•y?F*3«fct/02F$:#B3o^i:. m*.\X. ±M&«7) 

^mmtimMzmmt h&oiz, kco^ ^msmm* 

x yAi 8 ZMLXtin&kZtitzTti-^yJfxcvx 
^tfxZM^fiHztfcZTZ-TZ t ^&X°bh. 
[0055]fU, iiXI 0OSax*fai*>\ #J;itf8i 

mmztLfz-t-s+j.-T'izmm-r&zdizmmiti- 
h. muz. v— mm. *M*iu&*fc«7T*/Mf 

Mffitam-t* z t i>*imx-h h . 
[0056] M^-ti". sa-fk^Btr^^y^j.-r^o 

m-ijfaizmmztihzti*. ^yf-jL-y^&aj-r 
«E±^)^tctj ft & si*® tc*t t *c mw^m^^ y 

fa-y^WiW^iS^i*!. 4 5° «f;0i>/^$v^c: 

iimtxm^tit. 

[00 5 7] @l«/n7^GWAf77-|i, tyfa 
Ji5 LJtx S y ? 4 £ 7 -f -/l^ Hi 5 -y t 
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y-h\ f -( xri/-fAM x<7)fcftcotj£i, tt^f 

[0 0 58] miiSXV : m2A-2Fi l z^ixtz^tm 

mizm-r&imimwmw&mk tx. t-xvi-y 
i-x.-ygmizmnmzi&ti&mA mttf. in, p 

£ix6i§-£\ H3 A-SDlzyjkZtlX^&Xolz. J; 0 
[0059] ^c7)ft#W7*ro-^-^fc^T. 

"smmmcotzMznm^zm^Mzm^httxa o . 
4osr3 2^)isfc:fiaw*. ->~si-2--7bmnmztb 

tlZ>&m<D7\=is7 3 4lZ. H3A£^$ft-CV^J;o 
tc. •^y^j.-rm^3 0<^±CS*>fLS„ <£LT, & 
R3 4tt. JWtfcAlW^y ^-i-ym^^SI«WC?S 
S-rixkot' (H3B*M«;i:) . ^«Stt4fc«» 

[0060] j»W«Ba*J J:^«BftWfeT L*f£, *#£>*l 

fcSfiT. H3C(c*§ixTv^j:-3tc. J:0^<<7)ifc 
y f - * SSffi £ ft* <fc 3 tc . tJJBrt fcteH'J 0 IR 

^BR^iXTt-f i'rf >y h 3 9<oaffi±tc 

m Lfc^y^A-^4 o zmm^z, . 

[0061] a*<^a^«r*tr**fciSW-fcABfc:J: 

mm-i-y^-^-y^^^ •y*m<pxmmmzfr 
ZM-gfrK *>< zm&zitx , y v^mmtwMmz 

SrfiOTLT. Ni, Cu. AgiitfjAu^j;^^! 

xi-y i-*-7mmz* -y *-ri> ; tt^mxhh . 

[0062] n- h£ix*:&JK<0J5$U:, ASWKJi, 
^<tt.5nmT'S. , 9. »^ Kli'>^<t{>20n 

mtfeS. *swfc;5*iAr*-y**-:7Mu fttfWSri'j 
t4<H»LK, ^a^R-fb^^^-y^i-rsrn 

[0 0 6 3] il-SC^ilfc^-fTW^lS-y 
TtfOrr'J^-^a^lcaLTIiV^W x-y 



[0 0 64] m4<7)7n y7mt5£X/m5A-5Dte. 
H4<75:/o.y ? Afc£tfl25 Atc^$ft*;.Xf- 

«yrti, #*^(cm^-(tsnfc^yf-jL-^5o*ii« 
-rs. so-y-y^- A -y$:figffl-rsc:i:*^rsgT'*2» 

*>\ HiriBLfcJ: dt=«Jt$*ifcAIMb$<ifc^yf-A- 
Z&&mztitcteix®ntitbi l zl&%&-&X'b2>. 

[0065] H4<50yo-y^Bt5il/ia5B^$ix^ 
*JfA' , JT5 2t^yf- J L-y5 O^r^tT, IV* 

ixcotzfrnm^wi&fezm^ikhtzMz, **ojhr 

W%j-~%mZX3-h-?Z>t:Mz, li£fzli2^0±. 

<t>ju yyw&mmizmuztLZ, . 1 - 3 o# 
mtizx^m^zx y . tkcom:ittmxft:irtiii%t> 

[0066] m4<r>ra y9Ct5XX/m5CI / Z^tlti 
Xf- yrti, r*9— Wt§ix^:xS y ?<OT W 

* tz\ti} 9 xtt'fc -I. . y V ^7 7 -f id <fc 0 - >it 

2tuzTi<"('*<7)&^$-yi?<?)mmiz. mm. y? y 
hs^ti-T-' i xyu—mmz^^xii. 100x100 

vmX'foh. 

[00 67] »K5 4cO#x5»y^|S^ (EP*,. fa 

tbcowsmizmm&n&wtv vx^-h^tixa 0 . 

v ^Sef-SrJf T'iaflDtfK;: 3 - h $ ixT v > S . l*A,t£&MM 
co*$(i. ^<tt Urn?* 0 . if* 

L<ti^<i: 1 1 OumX'ht). «(^Ix 7 fy 

[00 68] H4<oy*u>y^Di3it/05C(;^§ix^ 

mizi*). '*?->-itZtifi:ltA,tzffil$5 6±.lzi-S1- 
j.-y^istsx.'7fWJ 3 v£ fzlix 5 y - 5 8 £tfi«-f 

?-yit2tifz-?x7<7)®mv>£ otcm&n-umzZi y 

'ffhtlZ,. @4tf0yo y^E*5«tVS5Dt^§ix-C^ 

mz. ^fdzmfr^ztizx*) TizhzitAstdm® 

5 6(Cg»$ixS. 
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coo69] i-y ^^-zri&ti'mtAstznffia&z.v/ 
aawtifc*. i&mtfmMkLtzmzmwKmm&xif 

5 6 <7)®Mlz X hWiZWItth Z b #TOC£>£ . 
[0 0 7 0] mAWn v 9 F &ZLlfim5D\ l Z^ixrz 

5 -y ?$£<o^ffi*^S*i£ii}*:^y^i-76 0 
•fhzbx-bh. ^-yf-i-y^5§#aiti«$«i. ^ 
<bi>i-si~3.-7m.&<7)iomx'b*). ttf£L<n^- 

^ttlOOnmt'*!,. til L*r-/-yf-.x-7<7) 
Mi , x == y * $>tollffiO«ti&D4-& < i 0 . 0 
1%, tt&L<te'J?%<bi>0. 1%, <k>?«?4L<(i 
^< l 

[007 1] 04c7)ro-y^G{^$a^«^X7 : --yr 

VL&thZbiZ**), TUxS^UfiftfrT- 4-)VY 

[0 0 7 2] 1-S+j.-7^$. -y ?m&&'&ttT t '<4 7 
m&Vtz£oiz&fSL2tUz*$ v?ffimii. v4?ojg 
XSRSt'W Xfc <kt/7 5 «y h^/Uy 4 ~)V h'x 5 y 

l±. »aJS«3S*Lfc #71 - 1 OjumcT) 

[0073] Ltztf^x. ^wm-mtmrnizti^x 

v- h t tv- f fcoiafcB«3*ua*«ttS*-c* 
zmm-htz#>izi-;i-3.-7^~- - y ?iz+mz&< . 

UWtfti. COifiv^lBBBi, x5 -y^5fe^'it!KW^ 
-SriS $ £ #f S m£lz<7>X.-aimT'$> * . ti» Lfc J: 3 

[0074]/'j7 Ktt. -SC SKkT/l^ 



>uco£o%mimizmm&(omz'kts. &n<n*x\ m 

V-FbfV •/ F b wratcEPBP?^ b £ % fPft 

[00751 ^7 Fftortffitt, *fflWt=li. 

(^Rff. E@) T'0. 0 5-10 0//mcO©H 
X'h*). Hfi Kii'J?%<bhO. lumX'h*). Wt 
Z®mZTr&tzMz£*)1it£L<kZ'J?%<bi>0. 2m 
mX'b&. ¥#m&*^mii. W£L<te20um£<9 

[ 0 0 7 6 ] y H#«=cOff§(i*aW^{i:. 0 . 0 
5- 1 OO^m^ffitCj)'). #*L<«:0. 05-1 

u, Cr, Ni, Nb, Mo, W ttzliZtl 

jizmw btifz? v v vtmit. Afflwtctt. sis? 

OfW^f^Jo it/ 7 * l- U V ^5 7 < cox. y f-y^fc: J: 

[0077] JffO^^ri t C V 0 y H«. *ffl»ff^ 
5, 68 1, 1 9 6-tfcJ:t/m5, 6 98, 9 3 4^C 

^zmmt^mm^coi- y f- ^ - y x 5 v?bis®f£y- 
bum&bcDm&itiz. mzmi\X'hz>. zcoxokm 

[0078] flf*WC{i. t/fi-Zx* y ^ffiitco 
BfS.(Wklz . fb*^tS*^ 5 iu m ± 0 fc /h$ < . #4 L 
< ti 1 ^ m J; •) t V v&S. -fe 5 5 y ? 4 ^(±757. 

oy^y-mnzx^x.s.-y^mmizMt^tLh. si 

O 2 c0J;a^^«tt7^;UAJi4^{i^'7X*i, H*4 

[ 0 0 7 9 ] C u 4^<iC r coi MS 
««<0±tJCTl3*i4. ^-^ h--^*c0^i6(c. #-?7 
y^-f<?/WTI^Jii -y M«tt7 4 

/UASrWLSr^. ^LT. ^X^ys'-x-f 7;Wi, fS* 

i,z77is&£zti£fzi*vKzmifztix. mmmwiiz 

[0 080] ?x;yi-f< ^7 0*s. g^ajL*:^ 
yfwii7^7 io±tciea$^s. ^173 

il^y -y H^tftl74«0«S7 6±t0^m#:7 5 
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/xs -,97 lcr>®tt£7ny9-?Z,. -?x?J*-r-4 

9 ivi otmsztititz . -is +*-77 nt> 

[ 0 0 8 1 ] H7«. ftffitt&vf ?aiI^gfA*>f 
X, II TttflM?** ( TWT ) O^B&BMT'ft & . 
tf 7*^4 X(i, Si0^8 0 . 1 <0»£>WP*U 

2, «WA*«-*fc*2ff»r*«2flW«W8 3J3 

[0082] TWTWWfctJUT. fl!l»f§j£g|Sq D q{;L 
fflS#ffl8fii8 3 ^aL-rm^b'-^SrjfctfS-li-*^*) 

$ Jlfettlct? b- A £ £ys6 & 3 W ? ? 8 5 . *3 

[0083] VHkS 1 m-?b'-A*^$rSKxfcf* 
iz. Mt U4UI£aDft.4J:3e, tft*-AJ4)£ 

u jnau^a+s^svparcft*. hsu. 

91, <^S:t:-At^fc+S-fr*fc«><07*- ^S^y" 
ttfii9 2tJ±tftr-A9 4*ffi5^ffl«Bt8 3fc:$6fc: 

^< ^(or/N-f^- nry— k 9 3 ii^o 

TWT77 , 'Jy--y 3 >'%ftC, lt«S 

ft*. ri/t- Ty-KKHLfcT-u-j— # 

fla|;tJf« A.W. Scott, supra Zm&OZb. 
[0 0 84] HVfcitfStCjSSftfc^A-fjWDl&ftt: 

K9 ifcii/ry-h-9 3tcEpjn$it7t^«EtcJ: 9 flu 
&£ixS. -5-LT, €^b'-A(i. hW. 9 4 

LT«iti$nTfi^ffli:^ffl«3g8 3 &m~>zmzm 

fWfl«jft8 3fc:17^&**l4. fflS#ffl«Jt8 
3 _tC V 9 njfcfl^ [e] 1 3&gTiJ fltefcjltfr*- 6 . 

7t«^ b-A 9 4 1±, ai^i 8 4 kz Axm^nmrnz titi 

[0 0 85] /?V-V9 0HJ:X/7V •■/ H9 1IJ. H6 

oTWTictifti,m^b*- a i,znthm,f-cr>mx'h h . 
h. ( i > j«7tJi«s<o j: o*9mm&&&gt-r 



■t. (2) ■&^^&®m*im~rh. o> 

(4) >hlZt5V&^ii%fctf*)&fto 
^V.b-A<0^,SrfF^-r-S.. ( 5 ) av-KTOifc 

[0086] ii^fSfe'f V- KfcWffcWJc, 
ajt*:^y?-j.-yx$-yy£-&trtM*fiite. 

n^ji. rv-vwz* K>m.mmz?rbti&t'-j±$mcD 

H&tffimz* &$7uynsmiz&^x$£m*1vt:n 
[0087]?-^ ^ojSKSW^^M Xfcfcwe, i-y 

^y-H*^ry-H^>'^^LTfiS^ii^t< 
tv^-y v ha zvmmmx'ir-Mztm&'&Hm 

[0088] LfctfoT. Sft'-AWiffWt^V^ 

yj y b'+oM^sfLA^com^b'-A^-ii^-r 

^-ftKvmfeco&z&^x i> . tfii, a^^M^i)* 
-y y h fc^c^asnsA^T'ft*. 

[0089] f^mWl^^X&ILtf^SIiitJ:*?. # 

[0 0 9 0] U*>'ot > #fL^4"Dia<^h$ : 6:X,-K 
>yh. !P*>-«tf-tfv>7L<7)Mm£r)7 0%. $? i t<(i-y:V^ 
-If v> 5 0 %<7)^*^«0K{li$:^-r * 1 1 1 \t\ 
mfevyftliHUzttLT . TLM^J: Ot>/jN$wh$^i^ 
co^*^«ttT'ft Siot:. iS^- >"ftT !» 1 1 

$ri^< tyfa-yi s y ?±.izjmtii±mzmtfz 
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n+i ztiz* ostitis: MW-r&z t i> ^mx-hh . 

[009 1] fcSMJii. »»ft«rfi«W-4fc«>oa[AS 

ft/^as-ssw- ft. *&wiz£tux. zmr^-j-* 
- w) y vtf&mzti. m i <nr» «y mmosft-c 

itf, R«fiPL«*fr«ff) S>HS!WtettO. 0 53r^L 
1 0«*y-K^)±(c*9s *?*L<li0. 3*v*L2 
ffiTCfti. *IWCIi, flUTOT'&y , 0. 0 5^ 
Ll0 0//m^iE@S:WL. #*b<ttiJ«flr<fct>0. 
ljum-C'$>9. J: 0»^L<{i^<ttO. 2jumT' 
J>ft . 

[0092] Zcom 1 <O^U y H«, TL<03SSft£< 

^<i:t2JiSr*U #4b<ttBI9tcift§ 
ixT v ^ ft J: a fc^ < 1 fc 4 ®ct)^ 'J y Hl»* 
4. ^(J'/KiftlOOA, 100B, 100C, 10 

oDti. aawfu oiA, ioib, ioic, 101 

s. 

[0093] #?L i o 2rt£ffi«$*i>t-*-y j ?-*— yx 

f*l 0 4(;:J:y3d$£flT^ft. ^'J-yKSMfclOOA 

- 1 o o D<i. n?t'-j±tfmn<t>i l zM*zti&z t * 

TO^-f ft. I$7? ( 1 0 OA) (CgtifiV^KO^ 

h'fll 0 2coSSSBifi<07^-;Ph'x5 ? g yoJWW 

[ 0 0 9 4 ] 9$ 1 -y K±tf)ft TXte. Slffi 
OStt^LTJ: OWlcjfiV^e-^hS-^PfftfccT) 

[0095] £«^y -y Hflwaa, ii^^fiKitafc <t 
1**1* yy ^97 * affile* WiJ^is. 09o^y 

•yKHHSli. 01 Oi>«fcVl ll£*$iVCVV&J;3fc: % 
IWUfc/<-f^ rfr'zxfimizX'OBf&t&zti* 
T'#ft. ^y>yK^*illOOA-10 0D<Off$(i. 
ftlWCIJ. 0. 0 5^11 OOjumcDSBl-fcO. 

»^L<«io. i&^li oumnmmzhz,. 

YWtfMM* ~mz^ Cu, Cr, Ni, Nb. Mo, 

•/^coffifflt^T-ft-s.. &tmm i o i a- i o i d 



JfcStift. 

[00 96] ilOCfc^t. 7A^-f ^yn 0 
6Ji. ftSWlCli. 7initt (flaUtf. F e . N i , 
co^/ttec:*!.^-^) T'&ft. S^UVN'-TM? 
/p-^-f Xli . *a«tc«^%ii:g-c'0 . 1 - 2 0 w m<0 

mmjjfti,z&\ l *m<oi-x.-y$:Bi8.Zit&. 

[0097] v\<o^$ofi-y|^ ffe<?)t<50j: 0 

tilt. &mrv -y m&t:imi$it&7"a-bAt,zmH: 
-S-^&v*. #Jf -y ^coffclix^— ( 1 0 1 A 
-10 ID) t3j;^y-yH#f*:M(100A-10 0 

d) cotmrnrnmcomz, mm. jkm^zmmtx 

WSmiz3\ o3gft ZbizX") ifcWMWx y ^-v^c 

[0098] -f ;;l^7^?77n-f 

*>\ 01 HcRBSWfcjSSixTV^. .liO^WTTn 

>f 0 7fi. -?-ix^*>*iS« 10 5, ^««sJi l 

•y HflUt ( 1 0 OA- 1 OODfcilXl 0 1 A- 1 0 1 
D ) ntmWz. vx^A-f ^ i7/Pi: LTiK J; a t 

ft. . /*-?4 ^/^x^iifrat^iom* 
$^ft. 

[00 99] ?|§®f $fL/i-7X^yN--x>f o 7 
fis ASWfctis 0 . 1 - 2 0 m<7)|eB<0¥%ttg* 

m«fi:@2r^r-rft. flautf. tyfi-7is 

•y ^±tfOBta«0«§ tcKS$^0^ L^tlhZr-V 

T\s-Y*mLx^x?tt®<ommm (mm. 

•y ? y -y^r ) t= i O^'?— T 4 9lV 

107 imm-h -r t ft . 

[oioo] ?l^ffits"$ix?t-7X^yN--7 i -f ;yn o 7 
lZtiX<vmW%mM3.. Cu, Al, NiOio^ 

®%iz7k£tiimmzimz>*y?- (mtn. jk 
y/i^rs h\ r^y^-hy/w-y^^'x^-xf-py 

£7tt±ABS) . li^lx^yv- (OTilf. PMMA) 
(Mitf. NaC 1 ) Sr-^tf. 

>»n-x -f ^ ;i^>«an<?5aK. f>7u- h am o ^*»ix 
t, ^iii/y-y K«i3£»£$*tft. 
[o i o i ] m9cD#v-vt5£Tfy-bffimi. -?4 
7vfcm«>a&iz}5\,^xtfim2i\z>tz. sri-tmmm 

ztifzmmmwLZ&m^- ft ^ i: *<t# ft . 



3) J00-223004 ( P 2 0 0 0 - 2 2fll!8 



S i (OJ: d=5r*m<Di§^ x-yf-y^ifctiia 
tSaWfetcJ: 9, 4fcti0!itfCu, Mo, Nb, w. 
F e , N i i.ttZZtlt>cr>-&±CO± d &@1±&JR<y)*§ 

[oio2] #fffl&Kcz. t iz „ H9co^y^-A-y#^ 

-HOffcbOfc, TWTfctJWCttJBSfl*. 0 
[0 1 0 3] @9«tyfi-7'XS y ^fPfjsti. 40 

^ y h xt- h * * . ( i ) wmmmv. t*- 

yxS-y^fiSJi^ "TKfcU -7>f?n 

( 2 ) m^jfctm. -v viLmmste* o 

$^+^«i^#(3ffll&3ftS. (3) «^b'-A«i. 
3>m?~ > J>yVim0)A?>y7lZ£*)m t P2-£&. (4) 
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